In this paper a sensitive measuring circuit is described for the measurement of current noise on high quality thin and thick film resistors. Measured data on resistors axe presented and analysed.
From the measurements on thick and thin film resistors, it was found that 1/f noise is only significant for frequencies below 100 Hz. This means that, besides the sensitivity problems of the industrial equipment, the used frequency range from 618 Hz to 1618 Hz is not always adapted to 1/f noise investigations, and thus the noise indexes derived from these measurements become somewhat doubtful.
On the other hand, the fact that we are able to characterize current noise, makes it possible to investigate the influence of a number of parameters. As an important parameter the influence of the geometry on the current noise was examined. The experimental results will be compared with a "grain-model" for 1/f noise.
MEASURING CIRCUITS
The hardest problem to solve, in thin and thick film noise measurements, is the amplification of the noise and shielding and grounding of the resistor under test. The experimental arrangement of the equipment is shown in figure 1 . Twisted cables and/-metal shields are used for magnetic field noise reduction. A careful grounding avoided ground loop as much as possible. In the case of extremely low noise resistors a bridge circuit of the resistors R under test is used. This avoids battery and prevents DC current to flow in the impedance transformer.
The measured noise is the average noise of the four resistors R, provided special care is taken with the contacts (large contact areas and soldered contacts). As an example the current noise of four 100 Z wire-wounded resistors is measured. From figure 2(a), it is seen that the measured noise equals the thermal noise, and no current noise is detected as is normally expected for wire-wound resistors. But if no care is taken with the contacts, it is seen from figure 2(b) that 1/f noise is detected. Physically this means that although the surface grains may be noisier in thick films, most of the current flow through the bulk grains which makes bulk noise to become dominating. In this case expression (1) reduces to the known expression (2):
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Arv/rv > can be put equal to eta f/f. The spectrum of the resistance fluctuations < z Although the conduction and noise mechanisms of films composed by conductive particles embedded in a glassy matrix are still under investigation, some models state a that conduction is determined by a tunneling through the glassy layers. The above mentioned grains and resistance rv may be considered to be made by the conductive particle and the insulating (glassy) layer. The modulcation of the tunnel barrier by trapped carriers may perhaps explain the 1/f noise of the grain.
In figure 5 
CONCLUSIONS
Thin and thick film resistors show excellent noise performance, so that if one is interested in measuring it, for instance in accordance with stability tests, it is a hard problem to solve. In this paper some reliable measurement arrangements are described. As shown in section 3, high quality films do not always show current noise in the normal investigated frequency range 618-1618 Hz, which means that measurements have to be carried out at lower frequencies. On the other hand it is shown that current noise is most likely a volume noise in the case of sufficiently thick fdms. For extremely thin films the answer is not straightforward. From measured data a dependence of the noise on resistor area and sheet resistance is obtained. This allowed us to gain some insight in the mechanism of current noise.
